Temozolomide and irradiation combined treatment-induced Nrf2 activation increases chemoradiation sensitivity in human glioblastoma cells.
Resistance to chemoradiotherapy is a major obstacle to successful treatment of glioblastoma. Recently, the role of NF-E2-related factor 2 (Nrf2) in enhancing chemoradiation sensitivity has been reported in several types of cancers. Here, we investigated whether temozolomide (TMZ) and irradiation (IR) combined treatment induced Nrf2 activation in human glioblastoma cells. And we further performed a preliminary study about the effect of Nrf2 on chemoradiation sensitivity. Immunohistochemical staining for Nrf2 in paired clinical specimens showed that TMZ and IR combined treatment increased the expression and nuclear localization of Nrf2 in human glioblastoma tissues. Moreover, we found nuclear Nrf2 expression in the glioblastoma tissues obtained from the patients undergoing TMZ and IR combined treatment was associated with the time to tumor recurrence. In vitro, we further verified these findings. First, we detected increased nuclear localization of Nrf2 following treatment with TMZ+IR in human glioblastoma cell lines. Second, we demonstrated TMZ+IR increased the levels of Nrf2 protein in both nuclear and cytoplasmic fractions of U251 cells and induced Nrf2 target genes expression. Finally, downregulating Nrf2 expression increased TMZ+IR-induced cell death in the U251 cells. These findings suggest TMZ+IR combined treatment induces Nrf2 activation in human glioblastoma cells. The activation of Nrf2 may be associate with enhancing chemoradiation sensitivity in human glioblastoma cell. Blocking Nrf2 activation may be a promising method enhancing chemoradiation sensitivity of glioblastoma cells.